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Lecture Key points © 


1.Mechanism of action of vitamin 
C „functions, and its role of 
collagen synthesis 

2. Clinical disorders to vitamin C 
deficiency. 
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INTENDED LEARNING OBJECTIVES (ILO) © 


By the end of this lecture , the 
student will be able to: 

1. Discuss mechanism of action of 
vitamin C and its role of collagen 
synthesis 

2. Correlate clinical disorders to 


vitamin C deficiency. — o Vitamin l 
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| Case scenario 0 | 


4 -year-old Doy was brought for consultation for nal edema flower eXTReMe 
i was the the bom ina di id died from Malnutrition and dehy dratig 
| ofinfancy, The chid was only with cows milk and biscuits, 


lag swollen right leg, 
{he period 


here ong prey MIREN 


| Case scenario 0 | 


Laboratory findings were as follows 


Red Blood Cell Coun(3.5 millionimm? 


Hemoglobin (Hb 


Haemtocrit (HctA30 AR 


Serum Ironon 


Liver To 


Ultrasound ot kidney was 


Mosi of blood vessels of both legs was normal which excluded thrombophlebitis. Swelling of the right leg indicated 
sgical investigation. Massive subperiosteal hematoma on the right femur, dilatated metaphyses and general 
spite had been present on the radiogram. 


What is the probable diagnosis for this child ? 
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| Vitamins 0 | 


* Vitamins are organic nutrients that are 
required to small quantities for a variety of 
biochemical functions. 


* They cannot be synthesized by the body in 
adequate amounts and must therefore be 
supplied in diet. 


*Absence or relative deficiency of vitamins 
in diet leads to characteristic deficiency 
states and diseases. 


| Classifications of vitamins) | 


Vitamins fall into 2 classes according to their 
solubility, fat soluble and water soluble 
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(L-ascorbic acid) 
*It is synthesized from glucose by the uronic acid 
Win human 


Must be taken in 
diet 


«Sources: 


fruits anc 


It destroyed b 
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| Active form of vitamin C 0 | 


-- E 
iq. HO—C 
CH23OH [ ] C H2OH 


L- Ascorbic acid L-DehydroAscorbic acid 
Reduced Vitamin C Oxidized Vitamin C 


Vitamin C act as 
drogen donor 
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| Functions of vitamin C B 


[AJAct as a reducing agent (hydrogen donor) 
in number of hydroxylation reactions 


{Coenzyme for hydroxyTagses): 


(1) Hydroxylation of proline and lysine in 
collagen synthesis [] normal connective 
tissue (collagen) formation. 

(2) Hydroxylation reactions necessary for 
corticosteroid synthesis in suprarenal 
gland 

(4) B/lg.a rid fognatiPznt/sosbyirosylase 
z mephrine and epinephrine. 
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| Functions of vitamin C B 


B] Vitamin C reduces ferric (Fe***) to ferrous 
ion (Fe++) in stomach and thus helps 
absorption of iron. 

Decrease vitamin C (Scurvy}— decrease 
iron level 


[C] Vitamin C acts as an 
antioxidant: 

antioxidant vitamins (vitamins 
C, E, and B-carotene) Prevention 


of chronic disease 
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D) Immunological function Of vitamin C 


Vitamin C is thought to moderate colds 
by : 

> Enhancing many immune cell (such as 
some leukecyte) functions and increase 
phagocytic function phagocytosis 
of virus or bacteria 

» Destroying histamine, which causes 
many of a cold's symptoms. 


> Increase immunoalobulin's synthesis 
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Vitamin C 
pulled into cell 


number of viruses and 
bacteria. 
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Vitamin C 
pulled into cell 


Sugar pulled 
into cell instead 
of vitamin C 


White Blood Cell can 
only destroy 2596 as 
many viruses and 
bacteria. 
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E) Role of vitamin C in prevention ^) 


chronic diseases 


* Vitamin C is one of a group of antioxidants 
vitamins that includes (vitamins C, E, and ß- 
carotene) ——— 


*Ascorbate (vitamin C) regenerates the 
functional, reduced form of vitamin E. 


* Consumption of diets rich in these vitamins is 
associated with a decreased incidence of some 
chronic diseases, such as Diabetes ,coronary 
heart disease and certain cancers. 
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| Functions of vitamin C JN 


A]Coenzyme for hydroxylases 

enzyme (reducing agent in 
hydroxylation reaction 

1) Hydroxylation of proline 
and lysine in collagen 
synthesis [] normal 
connective tissue (collagen) 
formation. 


(2)Hydroxylation reactions in 
corticosteroid biosynthesis 


(3) Bile acid formation (7 a- 
hydroxylase step). 


(4) Tyrosine catabolism and 
synthesis of norepinephrine 
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B] Vitamin C |[C] Vitamin C 
acts as an 


reduces ferric antioxidant 
(Fe***) to 

ferrous ion (Fe* antioxidant 
*) in stomach vitamins are: 
and thus helps mns C, a 
absorption of|| carotene) 


Prevention of 
chronic 


D] Immunological fubetion 


E] Prevention of 
diseases 


chronic 
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Vitamin C functions Quiz © 


Which one of the following enzymes need vitamin C as 
coenzyme? 


A.Dehydregnase 
B.Carboxylase 
C.Mutase 
D.Hydroxylase 
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Vitamin C Deficiency (scurvy): Ü 


due to decreased fresh fruit and vegetables in 
diat k 
Manifestations : 


[A] Manifestations due to impaired 
hydroxylation of proline and lysine in 


EPJ'BIRYea wound healing. 


(2) loose teeth & sore and 

spongy gums bleeding gums. 

(3) Swollen joints & Osteoporosis: due to inability 
to maintain collagenous matrix of bone [| easy 
fracture 

(4) Easy bruising and subcutaneous hemg 

This is due to increase capillary fragili. 
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Normal 
bone 


Bone with 
osteoporosis 
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https://www.cancertherapyadvisor.com/wp-content/uploads/sites/12/2019/01/ 
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[B] Microcytic hypochromic 


anemia 

may occur due to: 
> Chronic blood loss 

> Defective iron absorption. 


Microcytic Hypochromic Anemia Normal Blood Smea 
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Nutritional anemias © 


* Classification of nutritional anemia 
by cell size. 

*The normal mean corpuscular 
volume (MCV) for people older than 
age 18 is between 80 and 100 p;m3. 
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Classification of nutritional 
anemias by RBCs cell size 


NUTRITIONAL 
ANEMIAS | 


MICROCYTIC (MCW — BO) 


Deficiency in eon) 


Deficiency in copper 
Deficiency in pyridoxine 


NORMOCYTIC (MCV = 8O—100) 


| Protein-calorie malnutrition 


MACROCYTIC (MCV > 100). 


Deficiency in vitamin E345 


Deficiency in folate 


https://slideplayer.com/slide/4993648/16/images/8/ 
Figure+Classification+of+nutritional+anemias+by+cell+size.jpg 
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Complications of 
Vitamin C Deficiency 


https://www.cancertherapyadvicorcom/vp-ConPent/uploads/sites/12/2019/01/ 


Wc a ee ae ee a 


Lecture Summary [2 


l.functions of vitamin C and its role 
of collagen synthesis 

2. Clinical disorders to vitamin C 
deficiency. 


«e, NV tamin (, 


HO (e 
"NC 
O 


HO 


New Five Year Program Musculoskeletal & Integumentary Module 


Lecture Quiz © 


Which one of the following vitamins 
is useful in coronary heart 
disease? 


A.Vitamin D 
Vitamin K 
Vitamin C 

D.Folic acid 
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Lecture Quiz © 


30) Out of the followings which vitamin increases the absorption of iron from the gut? 


| a) Vitamin D 
D) Vitamin E 
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SUGGESTED TEXTBOOKS C) 


"Lippincott's Illustrated Reviews in 
Biochemistry" by P.C.Champe, R.A.Harvey 
and D.R.Ferrier 


"Harper's Biochemistry" by R.K.Murray, 
D.K.Granner, P.A. Mayes and V.W.Rodwell. 


Fundamentals of Clinical Chemistry (Tietz) 
Sixth 


"Textbook of Biochemistry with Clinical 
Correlations" by T.M.Devlin 


< www.natrnratzs.co- Biochemistry for medics 
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